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REMARKS 

Claims 1-7 and 9-15 are pending in the application. Claims 1 and 5 have been amended 
by Ihe present amendment. As amended, claim 5 incorporates the subject matter of claim 8, 
which is canceled without prejudice. Hie amendments are fully supported by the application as 
originally filed (see, e.g., specification at page 9, first paragraph). 

Applicants' claimed invention is directed to a ground pad structure provided in a 
semiconductor package for preventing solder extrusion, as recited in independent claims 1 and 5. 
For example, claim 1 recites a ground structure including: a ground plane provided on a 
dielectric layer and covered by a solder mask layer of a substrate, and a plurality of ground pads 
formed on the ground plane and exposed from openings of the solder mask layer. As recited in 
claims 1 and 5, the ground pads include non-solder mask defined ground pads located on the 
circumference of the ground plane, where "a portion of the dielectric layer surrounding the non- 
solder mask defined ground pads is exposed from the solder mask layer" (sec claims I and 5). 

Claim 5 also recites a semiconductor chip mounted on (he substrate, where a plurality of 
ground conductive metal solder means (solder balls or solder bumps) formed on the chip arc 
electrically connected to the ground pads on the substrate. Claim 5 further recites an encapsulant 
body which encapsulates the semiconductor chip, the ground conductive metal solder means, the 
solder mask layer, and the exposed portion ofthe dielectric layer surrounding the non-solder 
mask defined ground pads. 

Applicants' claimed invention can provide significant benefits. By directly mounting the 
exposed portion of the dielectric layer with the encapsulant, there is a reduced possibility that the 
ground conductive metal solder means will be extruded during the rcflow process through a gap 
formed between the dielectric layer and the encapsulant, at least because of good adhesion 
between the encapsulant and the dielectric layer (sec specification at page 1 1, last paragraph to 
page 12, first paragraph). 
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Claims 1-4 were rejected under 35 USC 102(e) as being anticipated by U.S. Patent 
6,528,734 to Mizunashi. Claims 5, 6, 8-10, and 12-15 were rejected under 35 USC 103(a) as 
being unpatentable over Mizunashi in view of U.S. Patent 5,841,075 to Hanson. Claims 7 and 
1 1 also were rejected on combinations including the Mizunashi and Hanson references. These 
rejections are respectfully traversed. 

The Mizunashi and Hanson references, whether taken alone or in combination, do not 
teach or suggest a ground pad structure or a semiconductor package in which a ground plane is 
formed on a dielectric layer and covered bv a solder mask lavcr . and ground pads are formed on 
the ground plane and exposed from openings of the solder mask laver . 

Referring to FIG. 3 of Mizunashi, as cited in the Office Action of 09/22/2005, ground 
patterns GP are formed on portions of an upper core wiring layer 12 and a lower core wiring 
layer 13 (see column 6, lines 21-32 of Mizunashi). There is no teaching or suggestion that the 
ground patterns GP are formed on a dielectric layer and covered by a solder mask layer, or that 
mounting pads 2 in Mizunashi are "formed on the ground plane and exposed from the openings 
of the solder mask layer," as recited in claim 1 (see also claim 5). 

The Mizunashi and Hanson references, whether taken alone or in combination, also do 
not teach or suggest non-solder mask defined ground pads located on the circumference of the 
ground plane, wh ere "a portion of the dielectric layer surrounding the non-solder mask defined 
ground pads is exposed from the solder mask lavcr" (see claims 1 and 5). 

In Mizunashi, even if the mounting pads 2 are considered "ground pads," there is no 
teaching or suggestion that a portion of a dielectric layer surrounding these mounting pads 2 is 
exposed from a solder mask layer. 
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Moreover, the Mizunashi and Hanson references, whether taken alone or in combination, 
do not teach or suggest an cncapsulant body that encapsulates a chip, ground conductive metal 
solder means, a solder mask layer, and an exposed portion of a dielectric layer surrounding noiv 
sofder mask defined ground pads. 

Fn Mizunashi, as shown in FrG. 3, a resin 4 merely covers a portion of an upper buildup 
wiring layer 22 formed by signal lines 24, and solder balls 6 connected to the signal lines 24. 
There is no teaching or suggestion in Mizunashi that mounting pads 2 connected to the ground 
patterns G.P arc somehow covered by the resin 4. 

The Hanson reference was cited allegedly for teaching a plurality of non-ground 
conductive metal solder means and ground conductive metal solder means, in other words, the 
use of solder balls or solder bumps. However, even if Hanson were somehow combined with 
Mizunashi, there would bo no teaching or suggestion of the Applicants 1 claimed invention, as 
recited in claims 1 and 5. 

For at least the reasons discussed above, the Mizunashi and Hanson references, whether 
taken alone or in combination, do not teach or suggest the Applicants 1 claimed invention. 

It is believed the application is in condition for immediate allowance, which action is 
earnestly solicited. 



Respectfully submitted, 



Date: January 23, 2006 




Peter F. Korfess (Reg. No. 33,860) 
Steven M. Jensen (Reg, No. 42,693) 
Edwards Angell Palmer & Dodge 
P.O. Box 55874 
Boston, MA O2205 



Phone: (617)439-4444 



Customer No. 21874 



PAGE 10/10 ' RCVD AT 1/23/2006 4:53:48 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-6/41 ■ DNIS:2738300 * CSID:6174394170 * DURATION (mm-ss):02-58 



